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Abstract
Objectives. To prospectively determine whether unplanned
pregnancies are associated with adverse pregnancy outcomes among
users of natural family planning (NFP).
Methods. Women who became pregnant while using NFP were
identified in five centers worldwide: there were 373 unplanned
and 367 planned pregnancies. Subjects were followed up at 16 and
32 weeks gestation and after delivery. The risks of spontaneous
abortion, low birth weight and preterm birth were estimated after
adjustment by logistic regression.
Results. The women with unplanned pregnancies were more likely to
be at the extremes of age, to report more medical problems before
and during the index pregnancy, and to seek antenatal care later
in gestation than the women with planned pregnancies. However,
women with planned pregnancies reported a higher rate of
spontaneous abortion in prior pregnancies (28.8%) than did women
with unplanned pregnancies (12.9%, p<0.001). There were no
6
significant differences in the rates of spontaneous abortion, low
birth weight or preterm birth in the two groups. 
Conclusions. No increased risk of adverse pregnancy outcomes was
observed among women who experienced an unplanned pregnancy
during NFP use.  (Am J Public Health. 1996:00:0000-0000).
Introduction
Pregnancy intention connotes the complex process dealing
with the desire of an individual or a couple to achieve or avoid
conception.  Cartwright (1988) states, "Intending to do something
is possibly rather less definite than planning to do so: planning
may seem to imply taking action, intending more a state of
mind".   Unintended pregnancies, as stated by the woman, could be1
ill-timed, mistimed or unwanted.   However, as noted by David,2-4 5
only a minority of unintended pregnancies are truly unwanted,
defined as "unintended and consciously unwanted at the time of
conception".   In the United States, data from the National5
Survey of Family Growth suggest that 57% of pregnancies and 44%
of  births were "unintended."  It is estimated that 33% or more2,4
of all births in Latin America and the Caribbean are unintended
or unwanted.   Similar estimates are reported from New Zealand6 7
and England.   1
There are conflicting reports about the effects of
unintended pregnancy on the health of infants and children.  In a
7
prospective study of planning status and pregnancy outcome within
a relatively homogeneous, indigent, and largely African American
population, Goldenberg et al.  found no association between8
maternal planning status and rates of low birth weight, preterm
birth, or fetal growth retardation.  On the other hand,
retrospective data from the U.S. National Survey of Family Growth
showed a significant association between low birth weight and
unintended pregnancy, even after adjusting for potential
confounders including maternal race and smoking status.  9
Analyses of retrospective survey data suggest an association
between unwanted births and increased female child mortality in
developing countries where direct or indirect female infanticide
is practiced,  or where a strong preference for males exists.  10 11,12
  
It is hypothesized that women having unplanned pregnancies
adopt poorer health behaviors and are at selectively higher risk
of adverse pregnancy outcomes compared to women with planned
pregnancies.  This hypothesis about health care choices and
behaviors derives from the observation that women seem less
likely to care properly for themselves during an unplanned
pregnancy.   In addition, maternal behaviors such as smoking13,14
during pregnancy or seeking prenatal care late are associated
with a higher risk for low birth weight,  and these behaviors15
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may in turn be more common in women with unintended
pregnancies.   Alternatively, older women and those with1,13-16
preexisting medical conditions may actively seek to avoid
conception.  Clearly, such women would be at higher risk for
adverse pregnancy outcomes should they experience an unplanned
pregnancy.  It is also possible that unintended or unwanted
children are conceived when the family or the mother is under
economic, social, or psychological stress.   Thus, the child is17
exposed to risks as a consequence of the stressful situation
surrounding its conception and birth.  Children born as a result
of such pregnancies may show effects of intrauterine growth
retardation or prematurity, possibly related to maternal
psychosocial stress during pregnancy.   18
The present study is a subcomponent of an international,
multicenter, prospective cohort study of women using natural
family planning (NFP). The study is designed to ascertain the
effects of timing of conception (as estimated by records of
intercourse and NFP markers of ovulation) on pregnancy
outcome.   Natural family planning (NFP) offers a unique19,20
opportunity to study pregnancy intention and pregnancy outcomes
because some women use NFP to plan a pregnancy, whereas others
use NFP to avoid pregnancy.  However all such women are using the
same approach to determining the fertile period with comparable
detailed information on the menstrual cycles preceding
9
conception.  Furthermore, it can be ascertained prior to
conception whether the pregnancy was intended (ie. NFP was being
used to plan a pregnancy) or whether an unplanned pregnancy
occurred despite the couple using NFP to avoid conception.  The
objective of the present investigation is to determine whether an
association exists between planning status of a pregnancy and the
risk of adverse outcomes including spontaneous abortion, low
birth weight and preterm birth.  
Materials and Methods
All women who became pregnant while using natural family
planning (NFP) between January, 1987 and September, 1990, were
identified in five NFP centers.  Two centers were located in
Santiago, Chile; and one each in Bogota, Colombia; Milan, Italy;
and Washington, D.C., U.S.A.  Informed consent was obtained using
a common consent form approved by each participating institution. 
Volunteers were followed until delivery to estimate the frequency
of spontaneous abortion, low birth weight and preterm birth. 
Currently pregnant women were censored at the study cut-off date
in March 1991.  The independent variable of interest in this
analysis was the planning status of each pregnancy, and the
critical comparison was the frequency of adverse pregnancy
outcomes in planned versus unplanned pregnancies.  
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In this study pregnancy intention was ascertained from
unambiguous information on the planning status confirmed from
multiple data sources.  When pregnancy was first recognized,
information about the woman's pregnancy intention was obtained at
entry into the study.  The client was asked explicitly whether
the pregnancy was planned.  This information was validated by the
NFP instructor who, after discussion with the woman and review of
her NFP chart, gave an opinion as to whether NFP had, indeed,
been used to plan or to avoid a pregnancy.  Subsequently,
independent reviewers examined the NFP chart to insure that the
pattern of intercourse was consistent with the client and NFP
instructor's statements about pregnancy intention.  There was
99.6% agreement between the pregnancy planning intention as
stated by the woman and her NFP instructor's assessment (Kappa
Statistic 0.99).   21
The definition of a planned pregnancy was that the NFP user
stated her intention was to become pregnant and the chart showed
intercourse took place during the fertile period.  An unplanned
pregnancy was said to occur when the user stated the couple did
not plan or want a pregnancy, and were using NFP for
contraception.  The assignment of planning status was made
without knowledge of pregnancy outcome.  There were 367 planned
pregnancies and 373 unplanned pregnancies.  Interview information
was obtained at the time pregnancy was recognized (usually the
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fifth week of gestation) on sociodemographic characteristics,
reproductive history and the circumstances of the index
pregnancy.  This latter information included the method of NFP
used (Ovulation, Basal Body Temperature or Symptothermal) , the20
dates of the last menstrual period, and such characteristics as
smoking and alcohol consumption.  At 16 and 32 weeks of
gestation, follow-up information was obtained on prenatal care
attendance, weight gain during pregnancy, complications of
pregnancy, other illnesses and use of medications.  Women who
experienced a spontaneous abortion or other adverse pregnancy
outcomes were interviewed to ascertain the date and circumstances
of the event, and to exclude cases of induced abortion.  Women
who had births were interviewed and charts reviewed to obtain
information about complications of late pregnancy, labor and
delivery, birth weight, gestational age at birth and other
neonatal characteristics.   20
We used bivariate analysis to estimate the odds ratio (OR)
of spontaneous abortion, low birth weight (<2500 gram), and
preterm birth (<37 weeks gestation) associated with planning
status.  Bivariate and stratified analysis were also used to
search for potential confounders or effect modifiers.  Chi-square
or Fisher exact tests, and Chi-square tests for linear trend in
proportions were used for statistical tests of discrete
variables.   Logistic regression was used to assess the21,22
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association of pregnancy outcome with planning status after
adjustment for covariates such as maternal age and birth order
(continuous variables), prior low birth weight, preterm delivery,
hypertension or bleeding and smoking in the index pregnancy (as
dichotomous variables), prepregnancy weight (in kg.), infant sex,
and center (5 strata).   Assumptions underlying the models (eg.23
linearity of response for continuous variables) were assessed
using model diagnostics (SPSS).  Variables for inclusion in the
model were selected on the basis of bivariate associations
(p<0.05) and biological relevance, and the model fit was assessed
using changes in the log likelihood ratio.  Statistical tests of
risk ratios or odd ratios were based on the 95% confidence
intervals (CI).  
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Results
The study enrolled 789 pregnant women in the five centers
between January, 1987 and September, 1990, and follow-up of these
women continued for pregnancies ended by March 1991.  There were
29 (3.7%) censored observations of currently pregnant women.  In
addition, thirteen NFP charts (1.6%) could not be used because of
missing information.  There were two (0.3%) ectopic pregnancies
and 5 (0.6%) multiple pregnancies which were excluded from the
present analysis because the etiology of ectopic pregnancy
probably differs from that of spontaneous abortion, and because
multifetal pregnancies are at higher risk of spontaneous abortion
and perinatal problems than singleton pregnancies.  There
remained a total of 740 singleton pregnancies for analysis. 
Among these 740 pregnancies, 77 (10.4%) ended in spontaneous
abortion, 7 (1.1%) were stillbirths, and 656 (88.6%) were live
births.  Two neonatal deaths occurred among the live born infants
within the first two weeks of life (0.3%).  There were 24 (3.7%)
low birth weight infants among the 656 liveborn infants, and 6 of
the 7 stillbirths.  Forty four (6.7%) of the live born infants
were preterm births; 5 other stillborn infants were preterm
births.  
Table I shows the characteristics of women with planned and
unplanned pregnancies.  Most women were aged 25-29 years; but
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there were significantly higher proportions of women in the
younger and in the older age groups among unplanned pregnancies
when compared to planners.  Marked differences were observed in
the distribution of planning status by study center; a large
proportion of unplanned pregnancies occurred in the two Chilean
centers, whereas planned pregnancies were more common in the
other centers, particularly in Italy.  A higher proportion of
planners were currently employed and the difference statistically
significant.  There was no evidence of differentials in paternal
occupation.  The duration of NFP use was much longer among
planners.  
Women with unplanned pregnancies reported more medical
problems than women with planned pregnancies.  Their chronic
medical problems included hypertension, hypothyroidism,
hyperthyroidism, diabetes, hepatitis and cardiac valvular
disorders.  There was, as expected, a significant association
between parity and planning status; of women with planned
pregnancies, 62% were primiparas as compared with 26% of women
with unplanned pregnancies.  Prior pregnancy loss was also more
common among the planners; 37.7% of planners reported one or more
prior losses, compared to 25.9% of women with an unplanned index
pregnancy (p <0.01).  Furthermore, women with planned pregnancies
reported more frequent prior infant deaths. There were 202
previous live births and 9 infant deaths reported by women with
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planned pregnancies (4.5%), whereas planners reported 549 prior
births and only 8 infant deaths (1.5%). This difference was
statistically significant (Fisher exact test, p = 0.02).  With
respect to problems during the index pregnancy, significantly
higher rates of vaginal and other infections were observed among
women with unplanned pregnancies, and these women also took more
medications during pregnancy.  However, there were no differences
by planning status in distribution of maternal prepregnant
weight; mean weight gain by the 32nd week of pregnancy was 10.2
kg in both groups.  
Table I also shows behavior during the index pregnancy. 
There was no significant difference in the frequency of smoking. 
Although there were similar proportions of women with planned and
unplanned pregnancies that took any alcohol during pregnancy,
planners tended to consume more drinks at any one time.  Women
with planned pregnancies (29.7%) were more likely to enroll for
prenatal care within the first seven weeks of gestation compared
with non-planners (14.1%), but there were no statistically
significant differences in the number of prenatal visits between
the two groups of women.  (The mean number of visits was 8.5 for
both planners and non-planners).  
Despite some differences in the characteristics of the
women, there were no statistically significant differences
between planned and unplanned pregnancies in the rates of live
16
births, stillbirths, spontaneous abortion, low birth weight or
preterm births ( Table II).  There was no significant difference
in mean birth weight of the infant by maternal planning status
(mean birth weight 3377 ± 27.5gm for planners and 3328 ± 26.3gm
for unplanned), but as expected the mean birth weight was
significantly reduced among infants of women who smoked during
pregnancy (3180 ± 57.5gm) as compared to non-smokers (3372 ±
29.0gm).  Female infants had a significantly lower mean birth
weight than male infants (3300 ± 26.7gm and 3403 ± 26.8gm,
respectively).  
Table III shows the multivariate logistic analyses for each
pregnancy outcome, after adjustment for potentially confounding
variables listed in the footnote of the table.  Adjusted odds of
spontaneous abortion, low birth weight and preterm birth were
unaffected by the planning status of the pregnancy.  
We found the expected associations between several known
risk factors for adverse pregnancy outcomes.  For example, the
odds of having a spontaneous abortion increased significantly
with age (OR =1.08, CI 1.02-1.14).  Prior low birth weight, prior
preterm birth, and maternal hypertension in the index pregnancy
were all associated with an increased risk of low birth weight
and preterm birth.  Smoking, low prepregnancy weight and female
infants were associated with low birth weight (results not
shown).  This suggests that our data are not atypical. 
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Discussion
This prospective cohort study ascertained pregnancy
intention at the time of conception.  We interviewed the women
when pregnancy was first recognized and the information was
corroborated by independent review of the NFP charts.  Thus, our
data reflect a woman's intention at initiation of pregnancy. 
Marked differences between planners and nonplanners were observed
with respect to age, maternal employment status, paternal
occupation, parity, history of prior miscarriage and duration of
NFP use.  Women with unintended pregnancies were younger and
older than those with planned pregnancies, which is consistent
with reports of other investigators.   Thus, women with24-27
unplanned pregnancies have a less optimal age distribution than
the planners.  
We hypothesized that women planning a pregnancy might be
more likely to adopt better health care behaviors and, therefore,
have better pregnancy outcomes than non-planners.  Other
investigators had previously reported that women with unintended
pregnancy may initially attempt to deny or conceal their
pregnancy, therefore presenting relatively later for prenatal
care.   In the present study, women with planned pregnancies13,14,28
were, indeed, more likely to seek early prenatal care but did
not, on average, have more visits than women with unplanned
pregnancies.  A similar finding was reported by Cartwright.  1
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Other risk behaviors were generally comparable among planners and
nonplanners (Table I). Similar proportions of planners and
nonplanners smoked or used alcohol during pregnancy, but planners
were more likely to use alcohol daily and to take more drinks at
any one time than the nonplanners, but the differences were
small.  It is noteworthy that a large proportion of the women in
this study did not smoke (92.7%) and did not use alcohol (88.8%). 
Women with unplanned pregnancies had a higher rate of medication
use during pregnancy, these women also reported more chronic
medical problems and had higher rates of complications during
pregnancy, including vaginal and other infections. Taken
together, these observations support the idea of a lower risk
profile among planners who manifested better health care
behavior, eg. early initiation of prenatal care and fewer medical
problems.  
We also examined an alternative hypothesis that planners are
possibly a self-selected group of women with poor reproductive
histories who used NFP in order to improve their chances of
successful conception.  Women with planned pregnancies reported
more frequent prior pregnancy losses and enrolled somewhat
earlier in gestation than women with unplanned pregnancies (Table
I).  This might suggest that planners were seeking to improve
their reproductive performance and used the NFP method for that
reason.  The fact that planners were more likely to be long term
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users (two or more years) of the NFP method could imply that they
had difficulty achieving conception. Also, a majority of the
planners were having their first baby and were more likely to be
currently working.  This might suggest that they delayed
pregnancy for social or occupational reasons.  
The lower risk profile of the planners (eg. better health
care and less frequent illness during the index pregnancy) may
have been offset by a poorer obstetric history. Thus, despite
differences in the characteristics of women with planned or
unplanned pregnancies, the overall results showed no major
differences in pregnancy outcomes.  However, this study was of
modest size and had limited power to detect differences between
planned and unplanned pregnancies, particularly with respect to
less common outcomes such as stillbirths or low birth weight. 
Our findings are in agreement with other investigators who
studied relatively homogeneous populations and who observed no
evidence of an association between planning status and pregnancy
outcomes.  However, our findings are contrary to those of8,30
previous studies that reported an increased risk of outcomes such
as low birth weight associated with unplanned pregnancies.  1,8,9,30
These latter studies were largely retrospective investigations
and may have been affected by recall problems. Also, they
included disadvantaged populations that were already at higher
20
risk of adverse pregnancy outcomes.  It must be noted that the
present cohort of NFP users were highly motivated (as evidenced
by the low loss to follow-up) and constitute a low risk
population (as evidenced by low rates of low birth weight and
prematurity, infrequent smoking and early use of antenatal care). 
Thus, our results, though applicable to NFP users should not be
generalized to other more diverse populations.  
In summary, our main finding was the lack of evidence for an
association between unplanned pregnancies and adverse pregnancy
outcomes.  This finding was consistently demonstrated in each
study center.  We therefore conclude that there is no greater
risk of spontaneous abortion, low birth weight and preterm birth
among women who experience an unplanned pregnancy compared to
women experiencing a planned pregnancy during NFP use.  
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TABLE I. Selected Characteristics of Women with Planned and
Unplanned Pregnancies in the Multicenter Prospective
Cohort Study of Pregnancy Outcomes, 1987-1991 
Unplanned Planned
Pregnancy Pregnancy
(Total = 373) (Total = 367)
Characteristic N % N %
SOCIODEMOGRAPHIC CHARACTERISTICS
Maternal Age (years) ***
Less than 20   0 0   3 0.8
20-24  72 19.3  53 14.4
25-29 167 44.8 217 59.1
30-34  88 23.6  75 20.4
35-39  33 8.8  18 4.9
40-44  13 3.5   1 0.3
Study Center***
Santiago, University of Chile 150 40.2  64 17.4
Santiago, Pontifica Catolica 138 37.0  87 23.7
Colombia, Javeriana  38 10.2  57 15.5
Washington D.C. NFP Providers   7 1.9  39 10.6
Milan, C.A.M.E.N.  40 10.7 120 32.7
Mother's Employment ***
Never employed  91 24.4  48 13.1
Employed in the past 129 34.6  84 22.9
Currently working 153 41.0 235 64.0
Father's Occupation
Professional & Managerial 152 40.9 166 45.2
Sales and Clerical 119 32.0 116 31.6
Craftsmen/Transport  42 11.3  30 8.1
      equipment operators
Laborers  32 8.6  35 9.5
Other  27 7.3  20 5.4
Duration of NFP Use (years) ***
< 1 196 52.8 134 36.5
1-  89 23.9 100 27.2
2+  59 15.8 117 31.9
Missing  28 -  16 -
PAST MEDICAL/OBSTETRIC HISTORY
Chronic Medical Problems *** 108 29.0  62 16.9
Number of Previous Livebirths (Parity) ***
0  98 26.3 129 62.4
1 121 32.4  99 27.0
2  92 24.7  32 8.7
3 or more  62 16.6   7 1.9
Number of Prior Pregnancy Losses among
464 women with one or more previous
pregnancies**
0 214 74.0 109 62.3
1+  75 25.9  66 37.7
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TABLE I. Selected Characteristics of Women with Planned and
Unplanned Pregnancies in the Multicenter Prospective
Cohort Study of Pregnancy Outcomes, 1987-1991 
Unplanned Planned
Pregnancy Pregnancy
(Total = 373) (Total = 367)
Characteristic N % N %
HISTORY OF INDEX PREGNANCY
Medications*** 130 34.9  75 20.5
Urinary Tract Infections  16 4.4  20 5.6
Vaginal Infections **  46 12.7  22 6.1
Other Infections*  58 16.2  35 9.8
Hypertension   4 1.2   5 1.5
Vaginal Bleeding  18 5.4   4 1.2
Sex of Infant: Male 174 52.3 160 49.5
Mother's Prepregnancy Weight (kg)
Less than 50  75 20.4  86 23.6
50-59 191 51.9 175 48.1
60 or more 101 27.1 100 27.3
MATERNAL BEHAVIOR DURING PREGNANCY
Smoking Cigarettes
Non-smoking (Never/Stopped) 341 91.5 245 94.0
Currently smoking  32 8.6  22 6.0
Maximum Number of Drinks at one time
while pregnant*
None 332 89.0 325 88.6
Less than 1 drink  29 7.8  15 4.1
1 drink  11 3.0  21 5.7
2 or more drinks   1 0.3   6 1.6
Gestational Age at First Prenatal Visit
(weeks) *** #
2-7  47 14.1  96 29.7
8-11 182 54.7 141 43.7
12+ 104 31.2  86 26.6
Number of Prenatal Visits #
4 or more 306 91.9 301 93.2
Less than 4  27  8.1   22  6.8
 p < 0.05,  p < 0.01,  p < 0.001* ** ***
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TABLE II. Pregnancy Outcomes for Women with Planned and Unplanned
Pregnancies in the Multicenter Prospective Cohort Study of
Pregnancy Outcomes, 1987-1991
Unplanned Pregnancy Planned Pregnancy
Pregnancy Outcome N % N %
All Pregnancies 373 100.0 367 100.0
Spontaneous abortion  37 9.9  40 10.9
Stillbirth   3 0.8   4 1.1
Live birth 333 89.3 323 88.0
All live births 333 100.0 323 100.0
Low birth weight  10 3.0  14 4.3
Preterm birth  25 7.5  19 5.9
Low birth weight and    6 1.9   7 2.1
preterm
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TABLE III. Multivariate Adjusted Risk of Adverse Pregnancy Outcomes
Associated with Planning Status in the Multicenter Prospective
Cohort Study of Pregnancy Outcomes, 1987-1991
Pregnancy Outcome Interval) Interval)
Crude Odds Ratio





Unplanned pregnancy 0.90 (0.55,1.43) 0.80 (0.43-1.51)
Low birth weight
Planned pregnancy/
Unplanned pregnancy 0.69 (0.30,1.58) 0.90 (0.24-3.44)
Preterm birth
Planned pregnancy/
Unplanned pregnancy 1.30 (0.70,2.41) 0.57 (0.23-1.43)
 Adjusted for maternal age, birth order, prior low birth weight or preterm*
delivery, hypertension or vaginal bleeding in index pregnancy, smoking,
prepregnancy weight, sex of infant and center. 
25
References
1. Cartwright, A. (1988). Unintended pregnancies that lead to
babies. Social Science and Medicine , 27(3) , 249-254. 
2. Institute of Medicine (U.S.).  Committee on Unintended
Pregnancy (1995). The best intentions: unintended pregnancy
and the well-being of children and families  (pp. 1-380). S.
S. Brown and L. Eisenberg, Eds.  Committee on Unintended
Pregnancy, Institute of Medicine. Washington, D.C.: National
Academy Press. 
3. Londono, E.M.L. (1989). Abortion counseling: attention to the
whole woman. International Journal of Gynecology and
Obstetrics , Supplement 3 , 169-174. 
 
4. Williams, L.B. & Pratt, W.F. (1990). Wanted and unwanted
childbearing in the United States: 1973-88. Advance Data from
Vital and Health Statistics; National Center for Health
Statistics,Hyattsville,Maryland , 189.  
 
5. David, H.P. (1972). Unwanted pregnancies: Costs and
alternatives. In C.F. Westoff & R. Parke,Jr. (Eds.).
Demographic and social aspects of population growth  (pp.
439-466). Washington, D.C.: U.S. Government Printing Office. 
 
6. Lightbourne, R.E., Foxen, P., Havas, V., Hosein, E., Measham,
D. & Rizzuto, R. (1990). Unwanted pregnancy and family
planning needs in Latin America and the Caribbean .
International Planned Parenthood Federation [IPPF], Western
Hemisphere Region [W], No. 15:1. 
 
7. Fergusson, D.M., Horwood, L.J., Wright, R., & Stewart, C.R.
(1978). Factors associated with planned and unplanned nuptial
births. New Zealand Medical Journal , 88, 89-92. 
 
8. Goldenberg, R.L., Fei, S., Cliver, S.P., Poole, V.L.,
Hoffman, H.J. & Copper, R.L. (1991). Planned/wanted status
and pregnancy outcome . From the Perinatal Epidemiology Unit,
The Department of Obstetrics and Gynecology, The University
of Alabama at Birmingham, University Station, Birmingham,
Alabama . 
 
9. Kendrick, J.S., Gargiullo, P.M., Williams, L.B. & Bruce, F.C.
(1990). Unintended pregnancy and the risk of low birthweight:
data from the 1988 National Survey of Family Growth . New,
York: Presented at the American Public Health Association
(APHA) Conference, October 2, 1990, New York. 
 
10. Scrimshaw, S. (1978). Infant mortality and behavior in the
regulation of family size. Population and Development
Review , 4, 383-404. 
 
11. Das Gupta, M. (1987). Selective discrimination against
female children in rural Punjab. Population and Development
Review , 13 (1) , 77-100. 
26
 
12. Bairagi, R. (1986). Food crisis, nutrition, and female
children in rural Bangladesh. Population and Development
Review , 12 (2) , 307-315. 
 
13. Weller, R.H., Eberstein, I.W., & Bailey, M. (1987a).
Pregnancy wantedness and maternal behavior during pregnancy.
Demography (Ann Arbor,MI) , 24, 407-412. 
 
14. Weller, R.H., Eberstein, I.W. & Bailey, M. (1987b). Planning
status of birth, prenatal care, and maternal smoking. In
M.J. Rosenberg (Ed.). Smoking and reproductive health  (pp.
86-90). Littleton, Massachusetts: PSG Publishing Company. 
 
15. Institute of Medicine (1985). Preventing low birth weight
(pp. 1-125). Committee to study the prevention of low birth
weight. Division of Health Promotion and Disease Prevention.
Washington, D.C.: National Academy Press. 
 
16. Pamuk, E.R. & Mosher, W.D. (1988). Health aspects of
pregnancy and childbirth: United States, 1982. Vital and
Health Statistics Series 23,National Center for Health
Statistics,Hyattsville,Maryland , 16.
 
17. Working Group on the Health Consequences of Contraceptive
Use and Controlled Fertility: Contraception and
Reproduction, National Research Council (1989). Health
consequences for women and children in the developing world .
(pp. 19-66). Washington, D.C.: National Academy Press. 
 
18. Gray, R.H. (1992). Stress and reproduction: An
epidemiological perspective. In K.E. Sheppard, J.H. Boublik,
and J.W. Funder (Eds.). Stress and Reproduction  (pp. 219-
228). Baker Medical Research Institute, Melbourne,
Australia. Serono Symposia Publications from Raven Press,
Volume 86: Raven Press, New York. 
19. Simpson, J.L., Gray, R.H., Queenan, J.T., Mena, P., Perez,
A., Kambic, R.T., Tagliabue, G., Pardo, F., Stevenson, W.S.,
Barbato, M., Jennings, V.H., Zinaman, M.J. & Spieler, J.M.
(1988) Pregnancy outcome associated with natural family
planning (NFP): Scientific basis and experimental design for
an international cohort study. Advances in Contraception , 4,
247-264. 
20. Simpson, J.L., Gray, R.H., Queenan, J.T., Kambic, R.T.,
Perez, A., Mena, P., Barbato, M., Pardo, F., Tagliabue, G.,
Bitto, A., & Stevenson, W. (1991). Fetal Outcome among
pregnancies in natural family planning acceptors: An
international cohort study. American Journal of Obstetrics
and Gynecology , 165 (Suppl) , 1981-1982. 
21. Fleiss, J.L. (1981). Statistical methods for rates and
proportions . New York: John Wiley and Sons. 
 
27
22. Armitage, P. & Berry, G. (1987). Statistical methods in
medical research . Oxford: Blackwell Scientific Publications. 
23. Hosmer, D.W. & Lemeshow, S. (1989). Applied logistic
regression . New York: John Wiley and Sons. 
 
24. Depersio, S.R., Chen, W., Blose, D., Lorenz, R., Thomas, W.,
& Zenker, P.N. (1993). Unintended childbearing: Pregnancy
risk assessment monitoring system - Oklahoma.  JAMA
(Chicago,Il) , 269, 333-337. 
 
25. Woelfel, M.A., Walsh, R., & Morse, D.L. (1991). Unintended
pregnancy - New York, 1988-1989. Morbidity and Mortality
Weekly Report , 40 (42) , 723-725. 
 
26. Munson, M.L. (1977). Wanted and unwanted births reported by
mothers 15-44 years of age: United States, 1973. Advance
Data from Vital and Health Statistics; National Center for
Health Statistics,Hyattsville,Maryland , 9, 1-11. 
 
27. Williams, L.B. (1990). Determinants of unintended
childbearing in the United States: 1973-1988 . Hyattsville,
Maryland: National Survey of Family Growth.  National Center
for Health Statistics. 
28. Chandra A. (1995). Health Aspects of pregnancy and
Childbirth: United States, 1982-88. National Center for
Health Statistics, Vital Health Stat. 23 (18), 1-74 . 
 
29. David, H.P. (1988). Unwantedness: demographic and
psychosocial perspectives. In H.P. David, Z. Dytrych, Z.
Matejcek, and V. Schuller (Eds.). Born unwanted -
developmental effects of denied abortion  (pp. 23-30). New
York: Springer Publishing Company. 
 
30. Marsiglio, W. & Mott, F.L. (1988). Does wanting to become
pregnant with a first child affect subsequent maternal
behaviors and infant birth weight? Journal of Marriage and
the Family , 50, 1023-1036. 
 
